Syntheses of star polymers
1-1. Syntheses of homoarm star polymers star-PMMA: Synthesis of PMMA star polymer (star-PMMA) was carried out by syringe technique under argon in baked glass flask equipped with a three-way stopcock. Precursor PMMA (14.9 g, M n = 8,300, M w /M n = 1.25, 1.80 mmol), EGDMA (3.40 mL, 18.0 mmol), toluene (21.7 mL), and a solution of Ru(Ind)Cl(PPh 3 ) 2 in toluene (2.06 mM, 175 mL, 0.361 mmol), n-Bu 3 N (0.858 mL, 3.61 mmol) were sequentially added into a 500 mL baked flask.
Immediately after mixing, polymer solution was separated in three aliquots into the 100 mL flask at room temperature under argon. The mixtures were degassed by three freeze-pump-thaw cycles, and placed in an oil bath at 80 ºC. After 56 h, the reaction was terminated by cooling the mixtures in an ice bath. Solvent was removed under reduced pressure. The residue was dissolved in toluene (20wt%), and then the quintuple volume of methanol was poured into the polymer solution to remove unreacted PMMA. The PMMA star was then dissolved in toluene and passed through silica gel and alumina columns to remove ruthenium complex. The solvent was concentrated under reduced pressure, and then polymer was precipitated with hexane. The precipitate was dried overnight under vacuum at room temperature to give final products as a white powder. M w = 209,000, MWD =1.15 (SEC-MALLS). 1 H NMR (500.16 MHz, CDCl 3 , Si(CH 3 ) 4 = 0 ppm): δ (ppm) = 3.70-3.40 (-OCH 3 ), 2.10-1.30 (-CH 2 -), 1.30-0.60 (-CH 3 ).
star-PHEMA:
In a 100 mL round bottomed flask, PTMSOEMA (10.8 g, 0.668 mmol, M n = 16,200, M w /M n = 1.30), Ru(Ind)Cl(PPh 3 ) 2 (0.156 g, 0.134 mmol), toluene (67.5 mL), n-Bu 3 N (0.318 mL, 1.34 mmol), EGDMA (1.26 mL, 6.68 mmol) were added sequentially in this order at room temperature under argon. Immediately after the degassed by three freeze-pump-thaw cycles, the mixture was placed in an oil bath at 80 ºC. After 52 h, the reaction was terminated by cooling the mixture in an ice bath. The obtained star polymer was dissolved in acetone (20 wt%), and then added into 0.2 times volume with water to remove unreacted PTMSOEMA. Rucomplex was removed by silica-gel and alumina column chromatographies eluted with toluene. 
1-5. PHEMA/PMMA random copolymer (lin-Random)
PHEMA/PMMA random copolymer was prepared by the same procedure described for polymerization of precursor PMMA. The monomers MMA and TMSOEMA were mixed in the polymerization to give a random copolymer. 
Calculation of number of arms

2-1. Determination of the ratio of arms in a star polymer
The HEMA and MMA monomer ratio of star polymers was determined by comparing the integrated intensities of the 1 H NMR signals from the side chain's ethylene group of HEMA (4.28-3.74 ppm) relative to the methyl of MMA (3.74-3.56 ppm). The PHEMA and PMMA ratio of star polymers was determined by the following relationship:
HEMA ratio DP n of PHEMA MMA ratio DP n of PMMA PHEMA PMMA
2-2. Determination of the number of arms in star polymers
The numbers of arms in star polymers were determined based on 1 H NMR, SEC and SEC-MALLS analyses of precursor polymers and star polymers. where W(PMMA) and W(EGDMA) mean the weights of PMMA and EGDMA in the reaction solution. All the information was summarized in Table S1 . All the information was summarized in Table S2 . 
